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u3o6pemeHun u c noemopuou nySjiwcaitueu e cnynae 
nonynenm WMenehuu. 
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jiemeHH PCT. 



= (54) Tide: METHOD FOR PRODUCING AN INITIAL POLYCRYSTALLINE SILICON IN THE FORM OF PLATES 
HAVING A LARGE SURFACE AND CHAMBER FOR THE PRECIPITATION OF SILICON 

(54) Ha3Ba»He H3o6pere H Hs: CHOCOB H3rOTOBJlEHRfl HCXOflHOrO nOJIHKPHCTAJUIHHECKOrO KPEMHMfl B 
BHflE rUIACTHH C BOJIbUJOH lTJlOUJlAflferO HOBEPXHOCTH M KAMEPA JW OCAJK£EHKfl KPEMHRfl 

(57) Abstract: The method includes disposing a flat substrate in the 
chamber, supplying a flow of steam or steam-gas mixture along the 
flat surface of the substrate, heating the flat substrate by mean of the 
passing flow, precipitating the silicon from steam or steam-gas 
mixture on the flat surface, drawing the substrate out of the chamber 
^ and subsequent treatment. Materials with a specific strength range 
from 1.10 3 Om cm to 50 Om cm are used as a flat substrate. The 
subsequent treatment consists of cutting the precipitated silicon off 
the flat substrate. The chamber consists of a body, holders for the flat 
substrates placed within the body in a way making it possible to 
place the flat substrates in horizontal rows, a nozzle supplying steam 
or a steam-gas mixture into the space between the rows and a nipple 
for the evacuation of steam or steam-gas mixture. Electrical supply 
lines are connected to the holders. The nozzles supplying steam or a 
steam-gas mixture are placed on the side of a wall of the body facing 
the longitudinal side of the flat substrate. The number of nozzles 
should not be less than two for each space between the horizontal 
rows. 
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(57) Pe<J>epaT: 

Cnoco6 BKJiiOHaeT pa3MemeHHe njiocKoii ochobm b KaMepe, no^any no- 
TOKa napa hjih napo-rooBOH cmcch BflOJib noBepxHOCTH jtjiockoh ochobli, Ha- 
rpeBaHHe njiocKoii ochobu npoTeicaiomHM tokom, ocaacaeHHe H a iuiocKyio oc- 
HOBy KpeMHMfl H3 napa hjih napo-ra30B0H cmcch, H3BJieHeHHe miocKOH ochobh c 
KpcMHHeM H3 KaMepbi, nocjiejjyiomyK) o6pa6oTKy. B KanecTBe ofiockoh ochobw 
Hcnojib3yiOT MaTepHajiw c y^ejibHbiM conpoTMBJieHHeM b HHTCpBaJie ot 1- 10 ° 
Om cm jao 50 Om-cm, a noancoyiomyio o6pa6oTKy npOH3BOA>rr cpe3aHHeM ocaac- 

fleHHOrO KpCMHHH C OflOCKOH OCHOBM. 

KaMepa HMeer Kopnyc, aepacaTejm win iijiockhx ochob, ycraHOBJieHHbie b 

KOpnyce C B03M07KH0CTbK) pa3MemeHHfl nJlOCKHX OCHOB ropH30HTaJlbHbIMH pa- 

jjaMH, coiuia jyisi no^aHH napa hjih napo-ra30BOH cmcch b npocrpaHCTBO Meacay 
p^aMH nnocKHX ochob, urryuep am Bbrcoaa napa hjih napo-moBOH cmcch. 
BBe^eHbi TOKono^BOiibi, nojicoeflHHeHHbie k aepacaTejiaM. Comia jxna noaaHH 
napa hjih napo-ra30BOH cmcch ycraHOBJieHbi co cropoHu ctchkh Kopnyca, 06- 
pameHHOH k /uihhhoh cropoHe njiocKoii ochobh. Kojihhcctbo coneji Bbi6paH0 
He MeHbiue /iByx jyia Kaacaoro npoMeacyrKa Meacuy ropH30HTanbHbiMH paaaMH. 
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CnOCOB H3rOTOBJIEHH5I HCXOflHOIX) 
nOJIHKPHCTAJIJIHHECKOrO KPEMHHfl B BHflE I1JIACTHH C 
EOJIMIIOI1 nJIOmA^LFO IIOBEPXHOCTH H KAMEPA £JIfl 
OCA^EHHfl KPEMHJW 

06iiaCTb TeXHHKH 

H3o6peTeHHe OTHOCHTCfl k o6jiacTH nojiyneHH^ nojiynpoBoaHHKOBbix Ma- 

TepHaJIOB H MOTKCT 6bITb HCnOJIb30BaHO flJIfl npOH3BOACTBa HCXOflHOrO IIOJIH- 

KpHCTajuiHHecKoro KpeMHHH b npoiuecce ero ocaacaeHHa H3 napa hjih napo- 
raoBofi 4)a3Bi Ha Harperae ochobm. 

FIpejiuiecTByioiUHH ypoBeHb tcxhhkh 

H3BecTHti pa3JiHHHbie cnoco6bi noJiyneHH* ncxoflHoro KpeMHHJi, bkjik> 
naiomHe pa3MemeHHe ochobm b KaMepe, HarpeBaHHe ochobm npoxo;wmHM to- 
kom, noaany noTOKa napo-rooBoif cmcch baojib noBepxHocTH ochobm, ocaacae- 
HHe Ha ocHOBy kpcmhhh H3 napo-rooBOH cmcch, H3BJieneHHe ochobm c KpeM- 
HHeM H3 KaMepw (DE, A, 2854707), (JP, A, 52-21453), (US, A, 4125643). 

B 3thx cnoco6ax b KanecTBe ochobm jwn ocaacaeHHH ncnojib3yioT KpeM- 

HHeBbie CTep)KHH. 

H3BecTeH cnoco6 raroTOBJieHHa HcxoiiHoro nojWKpHCTajuiHHecKoro 
KpeMHHH b BH/je njiacmH, BKjnonaiomHH pa3MemeHHe IUIOCKOH OCHOBM B KaMC- 
pe, noiiaMy noTOKa napa MOHOCHJiaHa hjih napo-ra30BOH cmcch TpHXJiopcHjiaHa 
h Bojiopo,aa BAOJib noBepxHocTH anocKOH ochobm, HarpeBaHne iijiockoh ochobm 
npoTeKaiomHM tokom, ocaxcaeHHe Ha mrocKyio ocHOBy kpcmhhh H3 napa hjih 
napo-rooBOH cmcch, H3BJieHeHHC njiocKOH ochobm c kpcmhhcm H3 KaMepu, no- 
cjicoyiomyio o6pa6o*ncy (DE, A, 2541284). 

CorjiacHO cnoco6y nojiynaroT hcxootwh nojiHKpncrrajiJiHHecKHH KpcM- 
hhh ocaxoieHHeM Ha HarpeTbie KpeMHHeBbie ochobm b npouecce Boaopo^Horo 

BOCCTaHOBJieHHH XJIOpCHJiaHOB HJIH B npoqecce pa3JIO)KeHHfl MOHOCHJiaHa. Oc- 
HOBaMH JIBJUHOTCfl KpCMHHCBMC nJiaCTHHM HIHpHHOH OT 3,0 flO 10,0 CM, ^JIHHOH 

no 120 cm h tojiiuhhoh ot 0,1 flo 0,5 cm. ripen My iucctbom 3Toro cnoco6a no 
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CpftBHCHHK) C npejXWAymHMH JIBJIJieTCfl HeKOTOpOe yBeJIHHeHHe CKOpOCTH ocaHv- 
jxcnm KpeMHHfl. 

OrpaHHHeHMHMH cnocoSa XBhxioTCx: rpymiocvb nojiyqeinui iirapoKHX 
KpeMHHCBbix njiacTHH - njiocKHx ochob /yifl Be^eHHH npoueccoB Bo^opoflHoro 

BOCCTaHOBJieHHH KpeMHHfl C BblCOKOH npOH3BOJIHTeJIbHOCTbK>, Heo6xOflHMOCTb 

npHMCHeHMH crapTOBoro pa3orpeBa ochob c bmcokhm yaejibindM conporaBJie- 

HHCM. 

Hcnojib3yeMoe b 3tom tcxhhhcckom peuieHHH ycipoHCTBO HMeeT KpeM- 
HHeBbie nJiacTHHbi, b npocrpaHCTBo Meacfly kotopumh 4epe3 comio, ycraHOB- 
jieHHoe c y3Kofi cropoHbi iijiockhx ochob, noaaioT noTOK napa hjih napo-rooBOH 
cmcch. TaKoe ycnpoHCTBO HMeeT HH3Kyio npoH3BOflHTejibHO<rrb, o6ycJiOBJieHHyK> 
npeHMymecTBeHHO Majiofi njiomaabio iuiockoh ochobm. 

Han6oJiee 6jih3KHM ycipoHCTBOM wx 3a*BJieHHoro jiBJmeTCfl KaMepa, co- 
aepacamaa Kopnyc, aepacaTejiH w% iijiockhx ochob, ycraHOBJieHHbie b Kopnyce c 

B03MO)KHOCTbK) pa3MeiUCHHA IIJIOCKHX OCHOB ropH30HTaJIbHbIMH pflJiaMH, COnJia 

iUiH noflanH ra30Boft cmcch b npocipancTBO Meamy paaaMH iijiockhx ochob, 
iinyuep nnsi BbiBo^a napa hjih napo-ra30BOH cmcch (GB, A, 1560982), 

O^HaKO 3Ta KaMepa npe^Ha3HaMCHa win snirraKCHajibHoro HapauiHBaHHH 
cjioh KpeMHWi h He cnyacHT ^jiSTioJiyHeHH^ nojiHKpHCTajuiHHecKoro Hcxo^Horo 
KpeMHHH. Jlfl* HarpeBaHHfl iijiockhx ochob Hcnojib3yeTca HapyacHbiH BH HH/iyK- 
Top, a pun coneji ycranoBJieH tojibko co cropoHw ctchok Kopnyca KaMepbi, 06- 
pameHHbix k kopotkhm cropoHaM iijiockhx ochob. KpoMe Toro, KaMepa HMeeT 
ooth 3JieiapoflBHraTeJib juia noBopoTa iijiockhx ochob h apyron sjieicrpoABHra- 
Tejib jyifl noBopora coneji, hto ycjioacHaeT KOHcrpyKUHio. 

PaCKpUTHe H3o6peTeHHH 

B ocHOBy Hacroamero H3o6pexeHHH nocraBJieHa 3aaaHa noBbicHTb npo- 

H3 BOilHTeJI bHOCTb H peHTa6eJIbHOCTb npOH3BOflCTBa HCXOAHOrO nOJIHKpHCTaJIJlH- 

necKoro KpeMHRH, a TaioKe CHH3HTb 'croHMOCTb h TpyaoeMKOcTb nojiyneHHH UIH- 
ppKHX ochob juih nojiyneHHa KpeMHH*. 
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TexHHHecKHfi pe3yjiLTaT, KOTopbiH mohcct 6brn> nojiyneH npH ocymecTB- 
jichhh 3aHB^reHHoro cnoco6a, - ynpomeHHe npouecca Bo^opo^Horo BoccraHOB- 
..ngHW, yBejiHHeHHe uihphhm iuiockmx ochob h KojinnecTBa nojiynaeMoro hc- 
xoahoto KpeMHHfl, a TaioKe coKpameHHe BpeMeHH npouecca h CHHaceHHe pacxo- 
aa 3Jieiopo3HeprHH. 

TexHHHecKHH pe3ynETaT, kotopwm MoaceT 6brn> nojiyneH npH BwnojiHe- 
hhh 3aHBJicHHoro ycTpoHCTBa, - yjiynmeHHe TexHHKO-3Kcn/iyaTauHOHHi>ix xa- 
paicrepHCTHK h ynpomeHHe KOHCipykuHH. 

IlocTaBJieHHaH 3aaana peuiaeTca TeM, hto b h3bccthom cnoco6e H3roTOB- 
ntnm HcxoflHoro nojiHKpHCTajiJiHHecKoro KpeMHHH b BHae njiacTHH, BKjnoHaio- 
meM pa3MemeHne ruiocKofi ochobm b icaMepe, noaany noTOKa napa MOHocnjiaHa 
hjih napo-rooBoi! CMecH TpHXJiopcunaHa h Boj30po.ua Baojib noBepxHocra ruio- 
ckoh ochobm, HarpeBaHHe tuiockoh ochobej npoTeKaiomHM tokom, ocancaeHne 
Ha miocKyio ocHosy KpeMHH* H3 napa hjih napo-rooaoH cMecn, H3BJieneHHe 
njiocKofi ochobm c KpeMHHCM H3 KaMepu, nooieijyioiuyio o6pa6oncy, corjiacHo 
H3o6peTeHHio b KanecTBe njiocKofi ochobm Hcnojib3yioT MaTepnajibi, xhmhhcckh 
HHepraue k napy hjih napo-ni30BOH CMecH, c yaejibHbiM conponiBJieHHeM b hh- 
TepBajie ot 1- 10 0 Omcm no 50 Omcm, a nocjieayioiuyio o6pa6oncy npoH3BO- 
jwt cpe3aHHeM ocaaeaeHHoro KpeMHHH c ruiocKoii ochobli. 

TaKHM o6pa30M, nJiocKHe KpeMHHeBbie ochobbi H3roTaBjiHBaioT nyreM 
cpe3aHH^ njiacTHH c ocaacaeHHoro noJiHicpeMHM, a ochobu win MHoroKpaTHoro 
ocaagzeHH* KpeMHHH 6e3 crapTOBoro pa3orpeBa H3roTaBJiHBaioT b BHiie iijiockhx 
njiacTHH hjih nojioc Heo6xoflHMOH uiHpHHu H3 xhmhhcckh HeinpajibHbix k ra- 
3oboh CMecH MaTepHajioB, KOTopsie Moryr npHMeiurrbCH CBbiine 10 h 6ojiee pa3. 

Bo3mo)khki ^onojiHHTejibHue BapnaHTbi ocymecTBJieHH* cnoco6a, b ko- 
Topbix uejiecoo6pa3Ho, htoSm: 

• b KanecTBe miocKOH ochobm HcnoJib30BajiH rpa<f>HT; 
- b KanecTBe iuiockoh ochob£i ncnojib30BajiH cnpeccoBaHHuii h cneneH- 
HbiH yrjiepo^Hbift KOMno3HTHbiH MaTepnaji, cocroaiuHii H3 60 - 80 % Bee. no- 
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pouiKa MenK03epHHCToro rpa(j)HTa c Ao6aBJieHHeM 20 - 40 % Bee. AByoKHCii 
KpeMHHH; 

- b KanecTBe iuiockoh -ochobbi Hcnojib30BaJiH KepMCT - cneneHUbiH kom- 

n03HUHOHHBIH MaTepHaJI, COCTOHmHM H3 70 - 90 % BeC. OKHCH aJIfOMHHHH 

(AI2O3) h 1 0 - 30 % Bee. acejie3a hjih HHKejw; 

- b KanecTBe iuiockoh ochobbi ncnojiB30BajiH npoBO/yimee KBapueBoe 
CTeioio, cocTonmee H3 90 - 70% Bee. okhch KpeMHHH h 10 - 30% Bee. okhch ace- 
Jie3a; 

- b KanecTBe miocKOH ochobbi Hcnojib30BajiH yniepoflHyio TKaHs; 

- b KanecTBe iuiockoh ochobbi Hcnojib30BajiH KpeMHe3eMHyio ncaHb c nH- 
poyrjiepo/iHbiM hjih nnporpa^HTOBUM noKpErraeM; 

- npH pa3MemeHHH njiocKOH ocHOBbi b KaMepe ee pacnojiarajin paaaMH 
Ajihhhoh ctopohoh ropH30HTajibHO, a no^any napa hjih napo-ra30BOH CMecn 
BZiojib noBepxHOCTH iuiockoh ochobbi npoH3BO^HJiH 6bi, no MeHbiueii Mepe, 
RByMst noTOKaMH AJifl Kaxcaoro npoMeacynca paaa co ctopohw ctchkh KaMepw, 
o6pameHHOH k .zuihhhoh crropoHe iuiockoh ochobu; 

- no/jany napa hjih napo-ra30BOH CMecn baojib noBepxHOCTH iuiockoh oc- 
HOBbi npoH3BoaHJiH, no MeHbuien Mepe, flByMH noTOKaMH ;ym Kaacnoro npoMe- 
Hcynca pima co cropoHbi cTeHOK KaMepbi, o6pameHHbix k kopotkhm cTopoHaM 

IUIOCKOH OCHOBBI. 

- nepeji pa3MemeHHeM iuiockoh ochobbi b KaMepe ee oranrajiH npn TeM- 
nepaiype, 6oJibineH, neM TeMnepaTypa HarpeBaHHH nnocKOH ochobbi npn ocanc- 

ACHHH. 

- cpe3aHHe ocaacaeHHoro KpeMHHa c iuiockoh ochobw npoH3BOflHJiH c 
coxpaHeHHeM Ha Hen cjioh ocaacaeHHoro KpeMHHH tojhuhhoh He MeHee 2 mm, 
nocjie nero onnmajiH 6bi noBepxHOCTH cpe3a uuiH^OBaHHeM, ipaBJieHneM h ot- 

MBIBKOH B J^eHOHH30BaHHOH BOflC 

nocraBJieHHafl 3a^ana TaioKe* peuiaeTca TeM, hto b H3BecTHyio KaMepy, 
conepacamyio KOpnyc, aepncaTejiH an* njiocKHX ochob, ycraHOBJieHHbie b Kopny- 
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ce c bo3momchocti,io pa3MemeHHH hjiockhx ochob roprooHxanbHMMH paaaMif, 
conjia pja noaawH napa hjih napo-rooBoii cmcch b npocrpaHCTBo MOK^y pnaa- 
mh unocKHx ochob, unyuep ma BbiBoaa napa hjih napo-rooBofi cMecu, corjiac- 
ho H3o6peTeHHK> BBe^eHw TOKonojiBoabi, noiicoeflHHeHHSie k aepxaTenm, co- 
5 ana mx noaaHH napa hjih napo-rooBofi cmcch ycnmoBJieHbi co cropoHbi ctch- 
kh Kopnyca, o6pameHHoft k ajihhhoh CTopoHe ruiocicoH ochobh, npn 3tom ko- 
JiHwecTBO coneji B«6paH0 He MeHtuie jmyx una Kaacfloro npoMOKynca Meacay 

ropH30HTaJH>HMMH pHflaMH. 

B03M05KHW jjonojiHHTejisHMe BapnaHTbi BbinojiHeHHH KaMepu, B KOTOpblX 
o uenecoo6pa3HO, htoom: 

- 6wjia BBe^eHa cenca, ycraHOBJieHHaa b KOpnyce nepea BbixoaaMH coneji; 

- 6mjih 6h BBcaeHbi aonojiHHTejibHbie conna, ycraHOBJieHHbie co cropo- 
Hbi cTeHOK Kopnyca, o6pameHHbix k ko P otkhm cropoHaM hjiockoh ocHOBbi, np H 
3Tom KOJiHHecrBo ^onojiHHTe/ibHbix coneji 6mjio 6u Bb:6paH0 He MeHbiue ^Byx 
nna mxjioro npOMeacynca Meamy ropraioHTajibHbiMH punaMH. 

YKaaaHHbie npeHMymecTBa, a TaioKe oco6chhocth HacToamero H3o6pe- 
TeHHJi noacHJHo-rcfl BapnaHTaMH ee ocymecTBJieHHfl co ccbuiKaMH Ha npHJiarae- 
Mbie (J)Hrypbi. 

Kpancoe onncaHHe HepTOKefi 

<Dm\ I H3o6pa»caeT KOHCTpyKumo KaMepu (cxeMaTHHHo), npoaojibiioe 
ceneHHe; 

4>Hr. 2 - to Hce,'«rro (pnr. 1, bur CBepxy Ha <Jwr. 1 6e3 kpmuikh; 

4>Hr. 3 - ocHOBy c ocaxaeHHbm KpeMHHeM, npojjojibHoe ceneHHe; 

4>hi\ 4 - to xe, mto <jwr. 3, nonepenHoe ceneHHe. 

JlyHuiHH BapnaHT ocymecTBjieHHJi H3o6peTeHHJi 

FIocKonbKy 3aiiBJieHHbift cnoco6 peajiroye-rcfl b pa6oTe ycTpoficTBa, to 
onncaHHe cnoco6a npHBeaeHo npn onncaHHH (JpyHKUHOHnpoBaHHa Kaiuepbi. 

Kaiwepa ((Jwr. I, 2) HMeer Kopnyc 1, aepwaTejiH 2 m* hjiockhx ochob 3, 
ycrraHOBJieHHbie b Kopnyce 1 c B03M0H<H0CTbK> pa3MemeHHH njiocKHx ochob 3 
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rop H30 HTan faHbiMH pH^aMH. KaMepa TaioKe coflepH«rr coruia 4 ;uia no/tann napa 
hjih napo-ra30BOH cmcch b npocnpaHCTBO Meacfly paaaMH iuiockhx ochob 3 h 
unyuep 5 juix bubo/ul napa hjih napo-ra30BOH civiecH. ToiconoaBOflbi 6 noacoe- 
jlHHCHbi k aepacaTeJiflM 2. Conjia 4 ycraHOBjieHBi co CTopoHbi ctchkh Kopnyca 1, 
o6paiueHHOH k juihhhoh cropoHe njiocKOH ochobw 3. Kojihmcctbo coneji 4 bu- 
6paHO He MeHbiue wyx Jinx icaxcaoro npoMeacynca Mexcay ropmoHTajibHbiMH 
pjmaMH. Ha <|)Hrype 1 TaioKe cxeMaraHHo noica3aHbi Kpbimica 7 KaMepw h bm- 
nojiHeHHoe b Hefi okho 8, Tpy6onpbBO,a 9 $j\x noaaHH napa hjih napo-ra30BOH 
cmcch k contain 4. 

B Kopnyc 1 mohcct 6brrs BBc^cHa cenca 10 (<j)Hr. 1), ycraHOBJieHHaa ne- 
pea BBixcxaaMH coneji 4 win pacceHBaHH* noTOKOB napa hjih napo-rooBOH cMe- 

CH. 

B KOHcrpyKUHio Moryr 6un> BBeaeHbi flonoJimrrejibHbie conjia 1 1, ycra- 
HOBJieHHwe co cropoHbi ctchok Kopnyca 1, o6pameHHbix K KOpOTKHM CTOpOHaM 

nJIOCKOH OCHOBbI 3. KoJIHHeCTBO ^OnOJIHHTeJIbHblX COneJI 1 1 MOHCeT 6bITb Bbl- 

6paHO He MeHbine flByx mix Kaamoro npoMOKynca Meamy ropH30HTajibHbiMH 
pa^aMH. Hepe3 ^onojiHHTejibHbie conjia 

1 1 MOHceT 6biTb noaaHO ot 20 jjo 40 % Bee. ot o6mero KOJiHMecTBa napa hjih na- 
po-ra30BOH CMecH jwx yjiyHiueHH* ycjiOBHii hx nepeMeuiHBaHHH. 
YcTpoHCTBO pa6oTaeT cjieflyiomHM o6pa30M. 

ITocjie BKJnoneHHfl TOKa nepe3 TOKono/iBOflbi 6 nponcxo/iHT HarpeBaHne 
njiocKHX ochob 3 jxo feMnepaTyp ot 1050 0 C no 1200 0 C. riocjie noaann b Kop- 
nyc 1 nepe3 coiuia 4, a Taicxce npn hx HajiHHHH nepe3 aonojiHHTeJibHbie conjia 
11, TpHXJiopcHJiaHa (Si H CI 3 ) h BOflopo^a (H 2 ) npoHcxoflHT ocaacaeHHe K peM- 
hhh H3 napo-ra30BOH 4>a3bi na njiocKHe ochobu 3 no peaKunn: Si H CI 3 + H 2 = 
Si + 3 HC1. Pa3MemeHHe coneji 4 co cropoHbi ctchkh Kopnyca 1, o6pameHHOH k 

flJIHHHOfi CTOpOHe nJIOCKOH OCHOBbI 3, n03BOJIHeT yBeJIHHHTb CKOpOCTb H KOJIH- 

necTBO ocaayjeHHoro KpeMHHH. Oca)icaeHHH KpeMHHA H3 napa MOHOCHJiaHa npo- 
H3BOij5rr Ha pa3oipeTbie njiocKHe ochobw 3 6e3 ynacTHH BOflopoaa. 
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B KanecTBe xhmhhcckm HeinpajibHbix h npoBO^uiHx MarepHa^OB nnn 
H3 roTOBJieHHH itjiockhx ochob 3 Moiyr 6hrrb HcnojiwoBaHU yrJiepo^HLie H 
KOMno3HTHbic MarepHajibi Ha ochobc BMCOKOTeMnepaiypHMx okhcjiob c ao6aB- 
jichhcm yniepofla u MerajuioB. Heo6xoaHMyio npoBQanMocrb b MaTepMaJiax 
5 co3^aiOT nyreM h3mchchhh cocrraBa h TeMnepaiypu cneicaHHH KOMno3HTOB. Bm- 
6op nonxojwwePi BeiiHHHHu npoBOAHMocra HeoSxoflHM h una npaBHJibHofi op- 
raHH3auHH HaipeBa ochobh ipe6yeMOH TeMnepaTypu. 

ripH 6oJIbUJOH BeJIHHHHe npOBOflHMOCTH H 60JIbIUOH UJHpHHe nJIOCKHX 

ochob 3 tok mix hx 3JieiapoHarpeBa mohcho orpaHHHHTb no Heo6xoj3HMwx npe- 
io ^ejioB jiHuib nyreM npHMeHCHHH tohkhx njiocKHx ochob 3, npoHHocTb KOTopwx 
MO>KeT 0Ka3aTBca HewcTaTOHHOH. KpoMe Toro, Heo6xo^HMO nocjie^oBaTejibHoe 
BKjHoneHHe njiocKHx ochob 3 b MeicrpHHecKyio uent, hto mohcct npHBecTH k 
HOKejiaxejitHOMy h3mchchhio cos <p Meacoy 4>a3aMH. BojimiHe BejiHHHHbi tokob 
Tpe6yK>T TaiOKe npHMeHeHH* 6ojibuiHx ceneHHH TOKonoflBOflOB 6 h btophmhux 
15 o6motok TpaHC(J)opMaTopoB. Ycjio»chhk)tch CHCTeMbi KOMMyrauHH h peryjiHpo- 

BaHHH. 

JiflH npoBe^eHHa npoueccos oca^eHHH 6e3 bhccchhh b ocaacaaeMbifi 
MaTepHaJi KaKHx-jiH6o npHMecefi ruiocKHe ochobm H3 yniepoaHbix h komho3ht- 
hmx MaTepHanoB npeflBapm-ejibHo noflBepraiOT OTTKHry b TeneHHe waca b Ba- 
20 xyyivie npn TeMnepaTypax ao 1 800°C 

no OKOHMaHHH npOUeCCa BOflOpOflHOH) BOCCTaHOBJieHHfl npOH3BO^flT 

y^ajieHHe c njiocrax ochob 3 nojiyneHHoro MaTepnajia. BHanajie cpe3aiOT ocaae- 

flgHHUH KpCMHHH 12 C 60KOBWX CTOpOH nJIOCKOH OCHOBbI 3 ($HT. 3, 4) JW% C03- 

jimm 6a30Bbix luiocKocreH, Heo6xoflHMbix wx ycTaHOBKH njiocKHx ochob 3 
25 nepea nocjie^yiomeM cpe3aHHH kpcmhhh c iuhpokhx cropoH. 3aTeM cpe3aK>T 
oca^caeHHbiH MaTepnaji c umpoKOH cropoHbi nJiocKofi ochobw 3, ocTaBJiaa 3a- 
rpH3HeHHbifl ^H(j)(J)y3HeH cjioh tojiiiihhoh He MeHee 2 mm. JIhhhh pa3pe3a no- 
Ka3aHu Ha <jwr. 3, 4 nyHKTHpOM. 
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noaroTOBica k noBTopHofi 3arpy3Ke miocKHx ochob 3 b KaMepy 3akaHHH- 
BaeTca uijih(J)obkoh njiocKocTeH cpe3a, TpaaneHHeM h otmmbkoh iteHOHH30B3H- 
Hoii Bonoii: 

Cpe3aHHUM MarepHan noaBepraioT TaKOH ace o6pa6oTKe, nocjie Hero ero 

MOJKHO HCnOJlb30BaTB B KaHeCTBe UlHpOKHX IUIOCKHX KpCMHHeBBIX OCHOB, a TaK- 

ace fljia nepeiuiaBKH b KaiecrBe KycKOBUx hjih iwepHux 3arpy30K. fljiH H3roTOB- 

JieHHfl IUIOCKHX OCHOB 3 M03KHO HCnOJIB30BaTb pa3JIHHHMe MarepHaJIH, XHMHHe- 

ckh HeinpajiBHbie k napy hjih napo-ra30Bofi cmcch, c y/j,ejn>HtiM conpoTHBJieHii- 
eM ot 1- 10 ° Om cm (10 Om mm 2 /m) no 50 Om cm(2,510 j Om mm 2 /m) 

ITpHMep 1. B KaMepe BoaopoflHoro BoccTaHOBJieHH* nojiynaioT hcxoji- 

Hblfi nOJIHKpHCTajIJIHieCKHfl KpeMHHH B KOJIHHeCTBe OKOJIO 400 Kr. OcaacjjeHHe 

npoBozwT b npouecce Boaopojworo BoccraHOBJieHH* KpeMHHH Ha 12-th Harpe- 
tbix hjiockhx ocHoaax 3 (Ha <|>Hr. 2 cxeMaTHHHo noKa3aHO uiecTi, iijiockhx ochob 
3), H3roroBJieHHijx H3 oco6o HHCToro rpa<pHta MapKH f M3 OCH (hjih ITvO - 

MT OCH) MKHOti - 130 CM, UIHpHHOft - 15 CM H tojiiohhoh - 0,5 CM. #JIHHa 

pa6oieH Macro tuiacTHH, Ha KOTopofl npoHcxoAHT ocaacaeHHe, - 120 cm. 

YiiejibHoe conpoTHBJieHHC rpa<pHTa p =1.10' 3 om cm. ripn t3kom hhskom 
conpoTHBJieHHH npoH3BO^HT nocjieaoBarejitHoe BioiiOHeHHe ochob c hx cyM- 

MapHMM CO npOTHBJI CHH6M OKOJIO 0,18 Om. MHHHMaJIBHa* TOJIUIHHa nJlOCKHX 

ochob 3.BM6paHa Ha hhhchcm npcaejie npoHHocra MarepHajia. B npouecce Ha- 
rpeBa njiocKHX ochob 3 no TeMnepaiyp BOccTaHOBjieHiw 1 100 - 1 150°C h oca- 
»aeHH« Ha hhx KpeMHiw conpoTHBJieHHe CHHJKaeTCH. B pe3ynbTaTe tok HarpeBa 
noBumaeTCH iiohth no 2000 A. 

ITepeii HanajioM npouecca BoccTaHOBjiemui OTxpuBaioT KpuuiKy 7 Kopny- 
ca 1 (<pnr. 1) h 3aKpeiuiflK>T njiocKHe ochobu 3 rpa^nra b iiep^caTejiax 2 toko- 
noaBoaoB 6 (<}>Hr. I, 2) b ropH30HTajibHOM noji05KeHHH naparwejiBHo h Ha pac- 
ctohhhh 8,0 cm. jjpyr ot apyra. 3tom co3flaK>T 6jiaronpHjnmie ycjioBHa nna 
B33HMHoro nojiorpeBa iuiockhx ochob 3 h flocroraioT cymecrBeHHOH 3kohomhh 
3Jieiapo3HeprHH. 
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Uocne 3 arpy3KH Kopnyc 1 repMetHHHo 3aKpuBaioT xpuuncoH 7, aa- 
KyyMHpyK,T^o ocxaroHHoro AaB*eHH* (1-2)10* Topp, enycKawr cMeo bo- 
flopoaa c napoM rpHx^opcHJiaHa (TXC) h npo^r 10 mhh. paSoHHfi o6*eM 
npouecc BoccTaHOBJieHHs HaHHHaiOT np„ hsSutohhom *a Me „HH CMecn oko^o 
s 100 Topp h reMneparype Harpeaa ochob 1050 - 1 100° C. B npouecce oca^e- 
hhh TeMneparypy noBBiu^oT „a 80 - 100 C. TXC hojuuot B Ko^necrae no 8,0 
Kr «a 1,0 kp oca*,,e„Horo KpeMHH*. Boaopo* no^aiOT b KOJiHiecTBe 4 - 5 m 3 »a 
1 m 3 TXC. 

nocie nocrynneHH, b Kopnyc 1 xsace^e napu TpHx»opcH;m„a o6 U hho 
o oopasyfOT noBuuieHHyio Ko„ueHTpauHK> b h M hbcth icaMepti. n P H n m 
pacnonoKemiH naocKHx ochob 3 napo-raaoaa* CMecs 6o,ee p,BHOMe P „o noaa- 
ere* k hx noaepxHocraM c homouzuo BepTHKajitHo pacno/ioaceHHBix cone, 4 h 
nynme nepeMeumBaerc*. Boapacraer apeM* KOHtaKra cmcch c Harpers ruio- 
ckhmh ocHOBaMH 3, a oSp^iuhhch xjiopHcnjH bo*opoa no^HHMaerc, aaepx 
BMecre c aoaopoaoM h yn^cn h 3 Kopnyca 1 KawepBi nepea urry U ep 5. 

n P H no^neHHH 400 Kr KpcMHHx na Ka*ayK> rwocKyK) ocnoay 3 oca*. 
WT 33 ' 5 KF MaTC P™ a - B KOHue npouecca oca*aem« nmpuHa iutockhx ochob 
3 aocrHraer 21 cm. n P « cpe^Hefi bcjihmhhc noaepxHoc™ oca**™* c aayx 
ctopoh nnocKofi ochob* 3 owao 5040 cm 2 h yjmmM CKOpocTH 0GmHm 
nojiHKpeMHH* 0,lrp./cM 2 .Hac, apeM* oca**™* s^hhopo KO,i W ecTBa KpeM- 
hh* cocker 33500: (5040x0, 1 )=66,5 naca hah 2,8 cyrox. 3a cyrx„ no/Tyna- 
K)T 400/2,8=142,8kt; 3 a Mac - 5,9 kt. 

B cb«h c HesHaHHTe/itHbiM H3Me H eHHeM npoH3 BOiiHTCjiEHocTH npouecca 

n P H M3.0M H3MeHeHHH HOBepXHOCTH HAOCKHX OCHOB 3, COOTHOIHeHHe KOMHO- 

HenroB napo-moBofi cmcch a npouecce oca**™* „ e H3MeHHK)T. 3xo 3Hami- 
Te/ibHo ynpomaer TexHojiorwo. 

^ Bee 1 m 3 napa TXC paaen 6 kp. noaroMy 3 a Mac no^am 1,35m 3 x 5,9 xr = 
8,0m 3 napa TXC h okojio 35,0m 3 ao^opo*, Uo cpaBHeHHio c „3BecTHs,M cnoco- 
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6om, ocHOBHbie TexHHKo-3KcruiyaTauHOHHbie noKa3aTejiH nppH3B0^CTBa yjiyn- 
maioTCH b 1 ,5 - 2,0 pa3a. 

rio OKOHHaHHH npouecca CHanana npeKpamaioT no^any 3JieKipo3HeprHH, 
a 3aTeM no/iany napa hjih napo-ra30BOH cmcch. Flocjie 3Toro BaKyyMHpyioT Ka- 
Mepy, BnycKaioT Koysyx h npoH3BO,zurr ee pa3ipy3Ky. 

OcaJKiieHHblH KpeMHHH yflaJIHIOT C nJIOCKHX OCHOB 3 npO^OJIbHOH pe3KOM, 

HanpHMep, ariMa3HUMH nuriaMH. IlpH 3TOM BHanane cpe3aiOT KpeMHHH c 6oko- 
bux cropoH njiocKHX ochob 3, a 3areM c uihpokhx, ocraBjuwi He MeHee 2 mm 
ocaxcaeHHoro MaTepHana c KaataoH cropoHw. riepea noBTopHOH 3arpy3Koft c 
noBepxHocrefi cpe3a njiocKHX ochob 3 couiJiH(})OBfeiBaK)T no 1,0 mm KpeMHHH, 
nocjie Hero npoH3BO£HT TpaBJienne h OTMbiBKy b ^eHOHH30BaHHOH boac Cpe- 
3aHHMii MaTepHan no^BepraioT TaKOH ace o6pa6once, nocjie Mero ,apo6HT Ha Kyc- 
kh nepeji 3arpy3Kofi b rare/it. MepHbie 3arpy3KH npe/jBapHTejibHo pa3pe3aK)T, a 

3aTeM UUIH^yiOT, TpaBHT H OTMUBaiOT. 

ripuMep 2. B tom ace ycipoflcTBe nojiynaioT 400 Kr hcxo^hoto iiojih- 
KpHcrajijiHHecKoro KpeMHHH. ^Hjih cHHMceHHH npoBOflHMOc™ ocaxcaeHHe BejiyT 
Ha ruiocKHe ochobw 3 H3 yraepo^Horo KOMno3HTHoro MaTepHana, cocTonmero 
Ha 60-80% Bee. H3 HHCToro nopouiKa MejiK03epHHCToro rpa<|>HTa c Ao6aBJieHHeM 
20-40% Bee. hhctoh AByoKHCH KpeMHHH, cnpeccoBaHHbix h cneneHHtix npn 
1600°C. Pa3Mepw njiocKHX ochob 3: 120 x 30 x 0,6 cm. YaejibHoe conporaBJie- 
HHe MaTepna^a njiocKHX ochob 3: 0,1-0,3 Om-cm. 3to b 200 pa3 Bwuie neM b 
npHMepe 1, hto no3BOJiHJio 3HaHHTejibH0 yBeJiHHHTb uwpHHy h TOJimHHy njio- 

CKHX OCHOB 3. IlpH 3TOM npOH3BO,HHTeJIBHOCTb npoqeCCa nO^yHeHHH KpeMHHH 

B03pocjia noHTH b 1,8 pa3a. npeflBapHTejibHyio o6pa6oTKy nnocKHx ochob 3 h 
npouecc BOccraHOBjieHHH KpeMHHH Be^ aHajiorHHHo npHMepy 1 . 

FIpHMep 3. B tom xce ycrpoHCTBe noJiynaiOT 400 Kr hcxo^hoto nojiHKpH- 
cTajuiHMecKoro KpeMHHH. B KanecTBe njiocKHX ochob 3 HcnoJiMyioT njiacTHHW, 
H3roT0BJieHHi>ie H3 KepMera - KOMno3HUHOHHoro MarepHa^a, cocronmero Ha 70- 
90% Bee. H3 hhctoh okhch ajiiOMHHHH (A1 2 0 3 ) h 10 - 30% Bee. >icejie3a hjih hh- 
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Keaa, cneHeHHux npn 1700°C. n P HMeiwH)T iuiocKHe ochobw 3 ajihhoh 120cm, 
uihphhoh 30cm h tojhiihhoh 0,6 cm. YflejibHoe conpoTHBJieHHe MaTepnajia mio- 
ckhx ochob 3: 0,1 - 0,3 Om cm. ITojiroTOBKa iuiockhx ochob 3, npoBejieHHe 
npouecca nojiyneHHa KpeMHHa h ero pe3yjibTan>i aHanorHHHw npHMepy I. 

IIpHMep 4. B tom ace ycrpoflcTBe nojiynaiOT 400 Kr nojiHKpHCTajuiHHe- 
ckoto KpeMHHa c Hcnojii>30BaHMCM b KaHecree iijiockhx ochob 3 nnacTHH H3 
npoBoaamero KBapueBoro creicjia. ITpHMeHaioT iuiocKHe ochobw 3 juihhoh 120 

CM, UWpHHOH 40 CM H TOJHUHHOH 0,4" CM C yfleJIbHHM COnpOTHBJieHHeM OT 0,1 no 

25 Om -cm. Creicjia cocraBa ot 90 no 70% Bee. iiByoKHCH KpeMHHa h 10-30% 
Bee. okhch acejie3a nojiynaioT BbrraraBaHHeM H3 pacmiaBa no o6bi<woH tcxho- 
JiorHH jwa nojiyneHHa TexHHHecKHX creicoji. nojryneHHe KpeMHHa npoBOiiaT 
aHanorHHHO npHMepy 1. FIpH uinpHHe iuiockhx ochob 3 okojio 40 cm npoH3BO- 
OTTejibHOCTb npouecca nojiyneHHa KpeMHHa, no cpaBHeHHio c npHBejieHHOH b 
npHMepe 1, B03pocaa b 2,3 pa3a h cocraBJiaeT (npH ocaacjieHHH Ha 6 njiocKHX 
ochob 3) okojio 6,0 Kr/nac hjih okojio 160 Kr/cyncH. 

IIpHMep 5. B tom ace ycTpoHCTBe nojiynaioTTO ace kojihhcctbo KpeMHHa. 
OcaacjjeHrie Benyr m yrjiepozmyio ncaHb c yaejibHHM conpoTHBJieHHeM 0,1-10 
Om- cm, uihdhhoh 70 cm. Pa6onaa fljiHHa ruiocKHX ochob 3 paBHa 120 cm. Tloa- 
roTOBKy MaTepnajia k ocaacaeHHio h npouecc ocaacjeHHa BoccTaHOBJieHHoro 
KpeMHHa Be^yT aHauonwHO npHMepy 1. OcaameHHe Beayr Ha mecTb njiocioix 
ochob 3, BKjnoHeHHbix no abc b Kaayjyio <pa3y Tpex<|>a3Horo TOKa. Ilnomaflb rio- 
BepxHOCTH uiecTH ochob, b 3tom cjiynae, 6ojibiue ruiomajiH noBepxHocTH 12 oc- 
hob (b npHMepe 1) noHro b 2 pa3a. Ilo3TOMy juia nojiyneHHa 400 Kr KpeMHHa 
floCTaroHHO 34-x nacoB c npoH3Bo^HTejibHOCTbio okojio 12 Kr/nac. 

IIpHMep 6. B tom ace ycTpoiicTBe nonynaioT 400 Kr ncxojiHoro noiwicpH- 
CTajuiHiecKoro KpeMHHa. #Jia 3Toro b KaHecree iuiockhx ochob 3 Hcnojib3yK)T 
KpeMHe3eMHyio ncaHb c nHpoyraepo^HbiM hjih nnporpacpHTOBbiM nok-pbrraeM 
uihphhoh 50 cm h c y^ejibHbiM conpoTHBJieHHeM ot 25 Om cm so 50 Om cm. 
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ra6apHTH KaacaoH H3 uiecTH iuiockhx ochob 3 cocraBjiaioT 120 x 50 x 
0,08 cm. 

B 3tom cjiynae nporoBOflHTejibHocTb BoapacraeT b 1,45 paaa no cpaBHe- 
hhk> c npHMepoM 1 h 3aaaHHoe kojihhcctbo KpeMHHH nojiynaioT MeHee hcm 3a 
jiBoe cyrox. npoH3BOflHTejitHocn, = 200 Kr/cyncH hjih 8,6 Kr/nac; 

ripOMBJIIIJieHHafl npHMeHHMOCTb 

HaH6ojree ycneuiHO 3aaBJieHHUH cnocoS h KaMepa Moryr 6wn> Mcnojii,- 
30BaHbi npn no^yneHHH Hcxojworo nojiHKpHCTajwHHecKoro KpeMHHH b BHjie 
njiacTHH c 6ojifciuoH ruiomajiBio noBepxHocTH. 
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<DOPMyJIA H30EPETEHHH 

1. CnocoG M3roTOBJieHMa HcxojjHoro nojiHKpHcrajuiHHecKoro kpcmhhh b 
BH^e nJiacrHH, BKJUonaiomHH pa3MemeHHe iijiockoh ochobm, noaany noTOKa na- 
pa MOHOcHJiaHa hjih napo-ra30Boii cmcch ipHxnopcHJiaHa h BOflopoj^a b^ojil no- 

5 BepxHocTH njiocKOM ochobm, HarpeBaHHe iuiockoh ochobm npoTCKaiouxHM to* 
kom, oca>K^eHHe Ha miocKyio ocHOBy KpeMHHH H3 napa hjih napo-moBOH CMe- 
ch, H3BJieHeHHe iuiockoh ochobbi c KpeMHHCM H3 KaMepM, nocjie^yioinyio o6pa- 
6oTKy, oTJiHHaiomHHCH TeM, hto b KanecTBe iuiockoh ochobm HcnojiwyioT Mare- 
pnajiM, xhmhmcckh HHepTHtie k napy hjih k napo-ra30BOH cMecn, c y^eJitHMM 
io conpoTHBJieHHeM b HHTepsajie ot 1- 10 * 3 Om cm jxo 50 Om cm, a nocjieayiomyio 
o6pa6oTKy npoH3B0,zurr cpe3aHHeM ocaameHHoro kpcmhhh c njiocKoii ochobm. 

2. Cnoco6 no n. 1, OTJiHHaiomHHCfl TeM, hto b KanecTBe ruiocKOH ochobm 
Hcno^b3yiOT rpa4>HT. 

3. Cnoco6 no n. 1, oTJiHHaiomHHca TeM, hto b KanecTBe iuiockoh ochobm 
15 Hcnojib3yioT cnpeccoBaHHMH h cncneHHbiH yraepoflHMH komiio3HTHMH MaTepn- 

aji, cocTOKiUHfl H3 60 - 80 % Bee. nopouiKa MejiK03epHHcroro rpa<j)HTa c Ao6aB- 
neHHeM 20 - 40 % Bee. anyoKHCH KpeMHKx. 

4. Cnoco6 no n. 1, otjikhsioiuhhch TeM, hto b KanecrBe nJiocKOfi ochobm 
Hcnojib3yK)T KepMer - cneneHHMfi KOMno3HUHOHHbifi MaTepnaji, coctohiuhh H3 

20 70 - 90 % Bee. okhch ajiiOMHHHH (A1 2 0 3 ) h 10 - 30 % Bee. >Kejie3a hjih HHKejia. 

5. CnocoG no n. 1, oTJinnaioiUHHca TeM, hto b KanecTBe iuiockoh ochobm 
HcnojiL3yK>T npoBojwiuee KBapueBoe CTeiaio, cocroamee H3 90 - 70% Bee, flBy- 
okhch KpeMHHH h 10 - 30% Bee. okhch aeejie3a. 

6. CnocoS no n. 1, crniHHaiowHftcfl TeM, hto b KanecTBe cuiockoh ochobm 
25 Hcnojib3yioT yrjiepo^Hyio ncaHb. 

7. Cnoco6 no n. 1, orjiHHaiomHHCfl tcm, hto b KanecrBe iuiockoh ochobm 
Hcnojib3yioT KpeMHe3eMHyio TKaHb c nnpoyniepo/iHMM hjih nnporpa^HTOBMM 
noKpbiTHeM. 
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8. Cnoco6 no n. 1, oTJiHnaiomHHCfl TeM, hto npH pa3MemeHHH njiocKofi 
ocHOBbi b KaMepe ee pacnojiaraiOT paaaMH ajihhhoh cropoHOH ropraoHTajibHO, a 
no/iany napa hjih napo-rooBOH CMecH Biiojib noBepxHOcm njiocKOH ochobm 
npoH3BOflHT, no MeHbiuefl Mepe, ^ByMH noTOKaMH ana Kaamoro npoMeacynca pa- 

5 J& CO CTOpOHbl CTCHKM KaMepbl, o6pameHHOH K iUIHHHOfl CTOpOHe nJIOCKOH OC- 
HOBBI. 

9. Cnoco6 no n. 8, oTJiHHaiomHHca TeM, hto noaany napa hjih napo- 
ra30BOH CMecH snonb noBepxHocro iijiockoh ochobij npoH3Bo;urr, no MeHbineii 
Mepe, jxByMz no*roicaMH juia Ka^oro npoMeacynca p*aa co cropoHbi ctchok Ka- 

io Mepw, o6pameHHbix k kopotkhm cropoHaM njiocKOH ochobu. 

10. Cnoco6 no n. 1, oTJinnaiomHHca tcm, hto nepea pa3MemeHHeM mio- 
ckoh ochobw b KaMepe ee OTHcnraioT npn TCMnepaiype, 6oJibiueH, neM TeMnepa- 
Typa HarpeBaHHX njiocKOH ochobij npH ocaacaeHHH. 

11. Cnoco6 no n. 1, OTJiHHaiouiHHCH TeM, hto cpe3aHHe ocaacaeHHoro 
15 KpeMHHfl c ruiocKOH ochobh npoH3BOAOT c coxpaHeHHeM Ha Heii cjioh ocaameH- 

hoto KpeMHHH tojuuhhoh He MeHee 2 mm, nocjie *jero onnmaioT noBepxHocro 
cpe3a uuiH(|)OBaHHeM, TpaBjieHHeM h otmwbkoh b aeHOHH30BaHHOH Bo^e. 

12. KaMepa, coflepacamaa Kopnyc, aeprcaTejm win n/iocKHX ochob, ycra- 
HOBJieHHbie b Kopnyce c B03MO>KHocTbio pa3Memerow njiocKHX ochob ropH30H- 

20 TanbHbiMH psaaMH, conjia ajih noaann napa hjih napo-ra30BOH cmcch b npo- 
cTpaHCTBO Mexc^y paaaMH aaocKHx ochob, urryuep juih BbiBOjja napa hjih napo- 
tooboh CMecH, OTJinnaiomaHCfl TeM, hto BBefleHU TOiconoflBOjjbi, noAcoe^HHeH- 
Hbie k aepxcaTejiHM, conjia juia noaaHH napa hjih napo-rooBOH cmcch ycraHOB- 
jieHbi co cropoHbi creHKH KOpnyca, o6pameHHOH k ajihhhoh crropoHe iuiockoh 

25 ochobu, npn 3tom KOJiHHecTBO coneji Bbi6paHO He MeHbiue jxsyx jui* Kaamoro 
npoMeacynca Meaeay ropH30HTajibHbiMH paaaMH. 

13. KaMepa no n. 12, OTJinnaiomaaca TeM, hto BBeaeHa ceTxa, ycraHOB- 
jieHHaa b Kopnyce nepea BbixoaaMH'coneji. 
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14. KaMepa no n. 12, cmiHHaioiuaacH tcm- mto bbcach&i aonojiHHTejibHue 
corma, ycTaHoajieHHbie co cropoHU ctchok Kopnyca, o6pameHHWx k kopotkhm 
cropoHaM ruiocKofi ochobu, npH 3tom KOJiHHecTBO ioitojiHHTejibHbix coneji Bbl- 
6paHO He MeHbuie jxsyx ana Kaacaoro npoMOKynca Meamy ropiBOHTajibHbiMH 
px^aMH. 



.0132960*1. 1. > 
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